Patent Abstracts of Japan 



EUROPEAN PATENT OFFICE 



PUBLICATION NUMBER 
PUBLICATION DATE 

APPLICATION DATE 
APPLICATION NUMBER 



: 60052528 

: 25-03-85 

: 02-09-83 

: 58161589 



APPLICANT : KAWASAKI STEEL CORP; 
INVENTOR : NISHIDA MINORU; 

: C21D 9/46 C21D 8/02 //C22C 38/04 



INT.CL 
TITLE 



PRODUCTION OF HIGH-STRENGTH 
THIN STEEL SHEET HAVING GOOD 
DUCTILITY AND SPOT WELDABILITY 



PU 




m 




CO 




+ 




c 












to 


to 










1 


+ 


B 








u 




a> 




a» 




\ 




P 
















a 








o 





ABSTRACT : PURPOSE: To obtain inexpensively a high-strength thin steel sheet having good ductility 
and spot weldability by coiling a hot rolled steel strip contg. a specific ratio of C. Mn, P, A! 
and N at a specific temp., subjecting the strip to pickling and cold rolling then heating and 
holding the same under specific conditions and cooling the heated steel sheet. 

CONSTITUTION: A steel contg.. by weight, 0.02--0.15% C, 0.8-3.5% Mn. 0.02- 0.15% 
P, <0.10% Al and 0.005-0.025% N and consisting of the balance Fe and unavoidable 
impurities is melted and is hot rolled. The hot rolled steel strip is coiled at <550°C and is 
cold rolled after pickling. The cold rolled steel strip is heated and held for lOsec-IOmin in 
a temp, range of the Aci transformation point-950*'C and thereafter the strip is cooled in 
such a way that the average cooling rate between 600-300''C attains the range of the 
critical cooling rate CR(°C/sec) determined by the equation or above and up to 
200'*C/sec. The high- tension thin steel sheet having about ^50kg.f/mm2 
tensile strength is thus obtd. at a k^w cost. 
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§9 fiS « 

1. ^m(o 

» M « » if& :^ 2£ 

2. ^ n M :^ O 8& iS 

(1) It *C -C C : 0.0 2-0.1 Sflf. Mn : 0.8- 

3.5^^. P : 0.0 2-0.1 5X. AZ : 0.1 OXfelT* N : 

0.0 0 5-0.0 2 5V i:-d'i>K»K»fi««<o»(Jft:^ttK: 
mME»£-f AXe i: » «i E *i J£ « ?5 * 

5 5 0 cJtiT©iaacT*%»)Kifca?^M2'fi"^* 

j!tlCi*ffi«»*Ac,.5ai®-fe-9 50t: ©« 

KiSH^ci 0 ip-A- h i 0 ^ tamtam iSkn-r ^J^n t * 
«6iefiDmx8i»T» 6 0 0-3 0 0 C rao^J^?^aj 
aKi>tTC(i)^T:it i a B If i^fiiffific CR (x:/»ec > 

feAJ:2 0 0C/sec*«©eat3a:&ftl<«r*P-|" 

(1) 



logCll ( C/i^ec) 1.7 3 CMn (?tf)+3.5 P (X) 3 

+ 3.9 & 0) 

(2) T|£irlt*C'C C: 0.02 — 0.1 , Mn : 0.8 — 
3.5 5^, P : 0.0 2 — 0.1 5 V. : 0.1 0«^T. N : 
0.0 05-0.0 25AJ *r*trK3att:»<««0«ifi:^^ 
Kl^VkX, ttlt:aS3$:|aa<Ort36'K:feK:SI : 0. 1 
- . C r : 0.1 -1.0 J^, Mo : 0. 1 - 1. 0 >^ <?> ^ *, 

;*»t«W:f».?tllf-4^n2fllfeJL.h4^*^» 
Mn)tf+0.2 6SI Jtf+3.5P5tf+l.3C rX+2.6 7MoH^ 

0.6 45^ tmJ^U»ftJri:t'«*'^C^^'^«fl^J''^** 

WiaiaE-fiXe/:. Wiem»««=J?^r S 5 0 x: iiLT 
OUSLXm^ b»i5fe««rM£Ej&-fiXei:. .«JC 
*|E««ffrAc. SCBA- 9 5 0 COiBKieffiK: 

ioi*36»f?io^w»DiiMJjif*-r*xet, sfi8£»oM 

XSHT?* 600 — 300t:MO«Fi^rtfiOi£fiE*»T8e 

(2)^: tr * * & a If J» ^ » K c II ( c/ sec ) feijh 

2 0 0C/»ec * «j <o «l Hi t « * *n < -r * XS 
(2) 
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lo^CR (C/sec) «- J.7 3 CMn + 0.2 6 SI (H) 
+3SP (^^) + 1.3 0r (V)+2.6 7 

M o (5^) ^ + 3 . 9 5 (2) 

(5) fi « Jtft T C : 0.0 5 5tf » Mn : 0.8- 

3.5>tf, P : 0.0 2- 0.3 5^, Az : 0. 1 0 5^ feL T . N : 

Kt^i^X. «rKaS:4:iflao« jj^fc B; 5-1 OOppm 

fc*»C<fii5g K: J: SI :0.1-l.5Jtf. Cr : O.l-l.O^tf 

Mo : o.i-i.ox o$t>7^^^:g^i:i^,t 1 nt^n 2n 

i^±'k 'Sr 36-C?Mn5^4.o. 2 6SiAr-i-3. 5P 

^+1.3 CrAf+2. 67IWoflri;0.645jri.«5iJe.Lf3l 
WttF ei.irf;FBrirae,;piw%i Lit a 

Kre?&>&«« ^: Ac, SCfflA- 9 5 0 i: oiBK 

mmK 1 ot^a>. f,i o^M»Di»«»-t-ixet, 

fi5KJD^XIS»T« 6 0 0-3 0 ox:^'^<D^i^^^^ 
(C/«ec) fet>. 2 0 0 C / see 5fS»|©«ffl A i 

(3) 

a^iQa«ff-c««^rat46iK:i±. c, Mn . ai. 

*o -i-**?*,, *«ifclCTC:0.02-0.15J^. 
Mn : 0.8--3.5 AT , P : 0. 0 2 0. 1 5 ^tf, : 0. 1 0 

klT. N- 0.0 0 5-0.0 2 5 )Vr ^r^tr 



« tti o *2 jft . 

lojfCR (C/scc) --1.7 3 CMn + 0.2 6 S I 

H-3.5P (ft>) + 1.3Cr(5fe')+2.6 7 
Mo (^) 3 + 3,4 0 (3) 

3. I?, rjfi O Jf^ 4 gji 9J 

^ % f?j a jfii tfe J. j: ?>• vmrj^f^to^tffti^ 

3r ^ » 6 W» ^ iJc ^ j: 4g It 60 25. ^ 
« |.. . _ K - o ^ g-- gjs ^ ^ 
9ISfi5S^ 5 0i^.f/,J4ilj,OSS^KS««7>i^ffl5^x 

(4) 

f^MFEu-t y . wge?*i£«««:Ac, a:®^ 
-9 5 oi:offlKiiiBHfci 0 ^^.^ I 0 ^mm», 
«tige2niji^xe#«T«6 0 0 - 

D^^«iaflfCR(t:/aec)^_fc2 o 0 C/sec^jft© 

«5H t ^ ^, to < ?<rt|l-r ixe t . ir^uret^t 

IorCR (t/.ec) «.-l.7 3 C Mn + 3. 5 P{5rt D+ 
3.0 6 (1) 

3d^tt:ie*C S i : 0.1-1.5^, Cr : 0.1-1.03^. Mo ; 

o.i-i.fl>fof>t,a5*ba«:n^irt<>trt2«^ 

J: t * » 

Mn^+0.2 6S I5f+3.SP3tf+i.3CrJ)^+2 6 7 Mo Jltfi 0.6 4fltf 



(5) 
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j%«jaB:2)JT8f!(2)5^T^< *aff^?^^sffiCR(T: 

/»ec)j^J;2 0 0 X:/sec5Jci»©gBPat4&«n<?fr 

IorCR ( C/sec ) «~ 1.7 3 CMn(fltf) + 0.2 6 si (X) 
+ 3.5 + 1.3 Cr (^) + 2.6 7 
Mo 3 + 3.9 5 (2) 

fB| — »*fiBEO«;d*|CB:5-10nppni ^ ^ ^ 

Mo 0^'h^hiRtittftim^itft2HiHi±^^ 

Mn3tf+0.2 6 SiH-h 3.5 P^tf+ 1.3 Cr + 2.6 7 Mo5f2:0.6 4 

?fr^5SK:6tTaE(3)«T;R-4 ifififf?fr*PifiKCR(C 

logCR { C/sec ) «- 1.7 3 CMn (J^)+0.2 6 Si(^+ 
(7) 
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?3e8BSG0-52528(3) 

3.5 P (^tf) + 1.3Cr(Jtf) + 2.6 7 

Mo Otf) ) + 3.4 0 (3) 

■^-^t)^, :r»5§tt«ii!B*aft7C«-C«>^Pi. 

jEJllfcMIEKirWWttiaafCX^t, h 

«a>»e>eJt-6ia'&ffl»ttr&ciK:xtP-cis«4^x 
K:ei7ra-rittKxor9l«ft»K©^^ f>-r»« 

K;7Jx)J«*Oft-fr4a»«X|?K<*-J.ti:*, » 

& . 

K^A» B» C» Di^Xr/E. O. H»t-PV^ 

5 0 0- 5 2nt:fc-cjtoJ«u, ^ibj — ©i. o«i» 

|C*MEJigL?t«, :*:%|gjCX&770Cx60«ec 
(B) 

Sni^tt 600-300 CM o^d^?%^aK3>J 40-6O 

C/tec a/f^i^J^^yh^m^l^it^^* Si- X If 

y hftfpa>»-*3t«:«3fcoiatt«K:x 670ck:t 

1 0B$MJlI)|fcL7t»'fr. »«tCi^aii£K25«ft20OO 
C/icc ©7»CffrttX-:Prt^«#<03fi©«35:-5>fl*tt 
3S«-?75li^. «^«^A, B, C, DirXCKE» 

P.O. HogisfiLiaiai <«c^*fi5 5e L7ttt*i:-tn 

lfc««BttP;dl«i>-r«)i), ifcl«ff!lDttP30Jia:fe 

fli L A: « K «• «. ff«/:S««L<-*-CntiAi««9l 
tt«ifiCa>ifi<. -l^tTJc^frtcXiiottgiSftSStKM 
7 0 ky. f /.4 Jfeilit ^ -r i)t , f^o* «J la « ffc u X 

(10) 
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2 0 OC/sec 5fci«0{ftK« A , C i*- X E . Ott 

-1.55^Mn-0.0 0 6 VN«!K:-=J(/^-C P Jt^: t 

iX *C 0.0 5^C- 1.5>fMn- 0.0 5 S^P3i^>aJ3(c|§|^^:^•f 
-&«K:t?V^-CN^: 0. 001 — 0. 030 Tojs H r 

x»j£ 5 0 0'-5 2 0cofiKeffl'r«^ 

-PTfe. cojfcjS£iPi?ff^:/^«SUt«IJ«ff4ri. 0- 
iU» tnbO*»£«!«*tt«#*7 7 0T:KT 

6 0tJ>fifi»n»fiS^6 0 0 — 3 0 Ot:WI<0^itj/^*fl^ 
Kt>i»l^nr^iSK^^R (T:/sec)J!5i_t<D 30tXsec 

(n) 

C : 

C « o a£:^r ^ O - O ^ U -C T i) • « 

«t»aytJ6#C^< i: i 0.0 25tfJ!sAJ:0 C o «S tWiftf 

iU. O.0 2-O.3 55tf©ieHfCja3£U3t. 
Mn : 

;t iC> tc i0 5! T 4> 4? , ^ fC % 99 1^- ^» T II <& a SC 

MnOTKUa). (2)^oa|9Lf^^3Kft C 200 

Cr,Mo, B4:^<*i/^«##lMn a)i 0.8 5?^ fli T (1) 
O C R :^ 2 0 OC/sec felJ: JC * 2, ^ JO T » * 0. 8 
^l^tR3£L7t. -i7tSI.Cr,Mo,Bol|lJfetJb 

(13) 

: <JP_3600S252BA__I_> 
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^^ft^tt* »D/E77 300I«p. f,ift158$mjl OHr O 
59»r9HK3S8R*^Jtcf + *f|fReirK:&far-rP^* 

•t--2>. «t^T:3r%§gK:i>v^Trt«ie©<in< P©^ 
*lt © JtRa t 0.1 S^frciSJ^ U A:. 

»4Hll7W«,a>*:a:i:i^i,. N:ei0.0 25 

IE©tn< No-a-^ftcj^lR^o. 0 2 5^»C|Kjeu 
(12) 

A:^*f>0. 2XtTfia^U. 2>'-P(2)SC©CR:&:200 
C/»cc *i(HK:-1-i;tJ6eX©*fr;Oli05?-C*»2», 
Mn^+ 0.2 6 S i >f+3.6 1.3 C 7Mo5i^ 0.6 49£ 

— Mna:©Jt2HifCI£:DTCRtt«^L.it«6<, 

Mn ft 3*1 3.BX<r a it & t C t ^ rff s/ 

h»»f4©^^fl:«:i?t^p^©rJ:IR«: 3.55^ i: U. 
0.8-3.B5tf©iSfflfCfiR3eu>t« 
P : 

Ptt=l^»«K:i^*ti»#fi«*^j«-j-i©K:^ 

<ti,0.02X i -r i ©TTfift t 0.0 2 ^ ,t 

L 3t . U U P in ft © Jtf K fls * 1^ (1) » (2) . (3) 
AK^-tta < a'frfi«©»^>n-STi»©?^a3SK 
CRtt«^-r*:^i. ig8ia»c^-rta< PfiSimftj^i 

o.l5>^^rjex.*i:^7K•>^»sg3a^a[. ^fc + ^fi 

a»&DiA»:fCCST-r&©TJ:fiR* o.j s^tfi: U» 
n.o 2-0.1 6flr©«iHK:»3gL;t. 
: 

(14) 



0.1 oxKiwa UJt. 
N : 

■rttN«iiaao.ooi 0 — 0.0 0 4 oj^t i> t) ^ c ft 

tr»OTTfiHfc0.005^tfi:U?t. L:6*Lm40tCjj* 
"rto<. Ni)5ii«t«c-p-C 0.0 25 5tf4:tt;t*tJ* 

(C(B:T-r;£>«)-CJ:Hi«r 0.0255tf4U, 0.005 — 
0.025>tfO|£aK:fiR5g 

iieC. Mn . P» , N O «^ Iffl 56 t -:>T 

ifH^KX 4> Si . Cr. Mo, Bo«7C}«45:Tie»5£ 

it <D mm K X 1 a-i jtn 2 ± ^ k-^' 

(15) 

Ota < atn:ftMniiSi£i^xi/«)EW«oMjajs^ 

it T e ^ o 

m 2 « 
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0.0 51 


0.0 1 5 
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0.0 8 5 


0.0 31 


0.0 0 6 2 
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0.0 8 5 
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a i ^ C r . Mo. li : 

c n b © X * ♦! AD le (2) . (3) sa: 95 J). 3i < . 

^/ * i: W B# K: . (ft ffi W 6t © 1* t *e L , -t © 
« SB ft (*] J: © 3to 3t>i i o S5 L -C © <& * 2)» 56 

l»«nirrttSi, cr. Mo©«.7c3R*j: 0.1 ^tfJWJi. 

Bf±5ppinJmJ:^:^S?t-ri©-C. tn*tOT 

TWtUaV. • Li>'Li««J©^?jntt»!;«:6ifi!*0L=» 

^ I- iJ:^-r*©-cj;fiH^Si nr i.s5^. Cr. Mo 

«. w^-f n t 1.0 Btti ooppmi: L.-t^^■f^^^): 
©IKIffllCfittftU/t, 

Si: fl. I — I. 5 V 

C r : 0. 1 — 1 . 0 V 

Mo: 0-1 — 1.0 

Ti z 5 — 1 0 0 p pm , . 

* . S i . C r y M o , H(D ^ 7t $^ n -r tl MMA 

LTi,-tnHei:-©*!;*:d««jK^n*C.i*t*i^, 
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IIS 2 itiKnii-r^^mK £^Hi3£l^©ffiG)c©SW>@fil 

^ X , i^m. «ii«ife©*t!fffc&*Y'j-«Jtt!?ffiiK© 

ft*»4rM.«U3t. t©^^©«i«Af!ftt800 C«: 
60|iPMJ6f**keft40-60x:/»ec ©?fr*nAffTf»*P 

U2tt©r*>-px. Ji9*««5H««:i5^-ri*-i>-r 
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PRODUCTION OF HOT ROLLED STEEL PLATE EXCELLENT IN BAKING 
HARDENABILITY AND WORKABILITY 

PURPOSE: To produce a hot rolled steel plate which is soft and easy of working at the 
time of working and can be made remarkably high strength by means of t«k|ng finish 
treatment afte?working by subjecting a steel having a specifU: composmon cons st,ng of C. 
Si. Nm. Al, N. and Fe to specific hot rolling and then to specific cooling treatment. 

CONSTITUTION: A steel having a composition consisting of. by weight. 0.02-0.13% C. 
<2.0% Si. 0.6-2.5% Mn. ^.10% soLAI. 0.0080-0.0250% N. and ^alan^f 
inevitable impurities or a steel further containing one or more kinds among 0 0002-0.01 A 
S 0 01 JXo Zr 0.002-0.10% rare earth element, and <3.0% Cr is subjected, directly 
aft^r casting or after reheating up to al 100»C. to hot rolling where finish rolling is 
finished at 850-950°C. Subsequently, the hot rolled plate is cooled down to 350 C at 
>1 5»C/s cooling rate and coiled, or. this plate may be air-cooled, in the course of 
doling, at 60oWc for 1-15 sec. By this method, the hot rolled steel plate excellent in 
baking hardenability and workability can be obtained. 
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